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MFTNODj^ND QEY ICE FOR THE PRQDT TPTTON OF A PRECISE 
r PREFABRICATED CONCRETE PART 



The present invention relates to a method for the production of a precise concrete 
prefabricated part, especially in form of a sleeper or plate for a fixed track for rail-guided 
vehicles as well as to a suitable device for the production of a precise concrete 
prefabricated part. 



Fixed tracks for rail-guided vehicles, wall elements, girders or supports are produced e.g. 
in form of prefabricated concrete parts. In most applications of prefabricated concrete 
parts no special precision is required with respect to the part's dimensions. The usual 
tolerances that can be attained in the concrete trade are here sufficient. If other 
components that must respect especially narrow tolerances are mounted on the 
prefabricated concrete parts this is normally done with installation devices so that the 
lack of precision originating in the concrete can be compensated for. Especially in the 
production of fixed tracks, such as are known e.g. from DE 197 33 9909 Al, rail 
fasteners are therefore used at different supporting points that render the rail adjustable in 
several directions so that the narrow tolerances between the individual rails can be 
respected. Furthermore elastic intermediate layers are used between the prefabricated 
concrete part and the rail, these having different thicknesses in order to be able to position 
the rail head at the required level. Thus many intermediate layers of different thicknesses 
are required in order to compensate for the relatively wide tolerances of the prefabricated 
concrete part. The intermediate layers and the adjustable rail fasteners are expensive to 
produce, install and store. 
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It is therefore the object of the present invention to create a method and a device by 
means of which prefabricated concrete parts may be produce with narrower tolerances 
then those usually applied in the past for add-on parts. Thereby the expense of 
production, outfitting and installation of the prefabricated concrete parts as well as of the 
rails and their fasteners is reduced considerably. 

This object is attained through the characteristics of the independent claims. 

According to the invention the prefabricated concrete part is ground to the predetermined 
size by means of a grooved roller at the functionally relevant points in a method for the 
production of a precise prefabricated concrete part, in particular in form of a sleeper or 
plate. The grooved roller has the negative form of the cross-section to be created and 
which the prefabricated concrete part should have at the functionally relevant point or 
points. This is very advantageous especially at supporting points where the rails are 
attached to the prefabricated concrete part. However different parts, such as e.g. 
installation grooves may be prepared by means of the method according to the invention 
for the connection of two prefabricated concrete parts following each other. By grinding 
the prefabricated concrete part by means of a grooved roller it is possible to achieve 
especially narrow tolerances while the manufacture can nevertheless be carried out very 
rapidly and inexpensively. 
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By contrast with the milling cutters normally used in the state of the art to machine the 
prefabricated concrete part, a substantially smoother and more precise surface can be 
created by grinding the part by means of a grooved roller. On this surface the rails or 
additional prefabricated concrete parts can be attached with tolerances around a few 
tenths of a millimeter. This is very advantageous especially with high-speed vehicles to 
ensure a quiet and comfortable running of the rail vehicle. 

The same form can be achieved in one operating cycle by means of the grooved roller on 
a plurality of supporting points of the prefabricated concrete part. Supporting points 
aligned one after the other in the longitudinal direction of the prefabricated concrete part 
are ground by the advance of the grooved roller without stopping along the longitudinal 
direction of the prefabricated concrete part. As a result especially rapid and precise 
production is possible, since the grooved roller and the prefabricated concrete part are 
moved relatively to each other without having to determine the position of the grooved 
roller anew. Nevertheless it s also possible for the grooved roller to be moved in 
accordance with a prepared program not only in a linear x direction but also in y and z 
direction of the prefabricated concrete part. Thereby the curved course of a rail on the 
prefabricated concrete part can also be realized. 

The grooved roller is advantageously designed in such manner as to make it usable for 
roughing and planing. In roughing the prefabricated concrete part a larger volume is 
removed in one operation. Material removed in a thickness of 1 - 1.5 mm per pass has 
proven to be advantageous. During roughing the rough contour of the functionally 



5 



CBZ-1266 

relevant point which is required later is already created. If needed, roughing can also be 
carried out in several passes, especially if a large quantity of concrete must be removed at 
the functionally relevant point. Following roughing the functionally relevant point is 
planed by means of the same grooved roller or by means of another grooved roller. 
Material in a thickness of approximately 1/0 - 2/10 mm is then removed. Planing 
produces an especially fine surface with furthermore has narrow tolerances, so that a 
sleeper or plate for a fixed track is produced that is suitable for the highest speed of track- 
guided vehicles. 

If the same grooved roller is used for roughing and for planing it is advantageous if the 
grooved roller is adjusted between roughing and planing. The great material removal 
during roughing may have damaged the form of the grooved roller. Adjusting restores the 
exact form of the grooved roller after roughing so that the acceptable tolerance may be 
respected exactly during planing. 

If the prefabricated concrete part is hardened by storing it for several days after pouring 
and before roughing it will no longer change unreliably later and thereby the machined 
point will maintain the machined dimension. If other components such as rails are 
mounted subsequently on the fixed track these are also connected to the component in a 
very precise manner. 

Fixed tracks especially can be designed so that the functionally relevant points are 
surfaces of relatively small size. For this purpose it is possible, for example, to make the 
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fixed track with humps which are supporting points of the rails. Thereby only these 
supporting points require grinding. Other forms can however also be produced with the 
method according to the invention. Thus for example, contact points between two plates 
following each other that have to be connected to each other can be ground by means of 
the method according to the invention. Thereby the plates can be positioned very 
precisely in relation to each other. This also applies to connecting elements that may have 
to be built in and must also be inserted very precisely into the concrete part ground by the 
method. The remaining prefabricated concrete part can sustain tolerances such as are 
customary for the production of prefabricated concrete parts. In addition an individual 
prefabricated concrete part can be produced through suitable grinding of the functionally 
relevant points. It is thus possible with fixed tracks composed of a plurality of straight- 
line plates in the manner of a polygon to also produce radii by grinding the appropriate 
supporting points. 

If the blank is placed in a defined position for grinding, in particular corresponding to its 
subsequent assembled position, the ground functionally relevant points will also keep 
their tolerances relative to each other once the prefabricated concrete part is assembled at 
the construction site. 

If the blank is positioned for its grinding without tension, e.g. by means of load cells, the 
component can be built in in such manner at the construction site that the full tolerance of 
the component is available. When using individual supporting points on the component 
this results in that only long-wave tolerances occur from supporting point to supporting 
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point and are more tolerable than short-wave tolerances. Long-wave tolerances are less 
disturbing in high-speed travel operation than the short-wave tolerances since the latter 
cause wear and lack of comfort. 

If the current wear of the tool is taken into account in grinding the functionally relevant 
points, this is an additional measure to ensure very precise keeping of the required target 
dimension. 

The target dimensions of ground points are advantageously checked in order to ascertain 
whether the component is suitable for the intended utilization point. If it is not, the 
component is assigned to a different location of utilization, is reworked or is destroyed. 

If the lowest supporting point of the plate to be ground is used as a basis for the grinding 
of the additional supporting points of the plate, the prefabricated concrete part can be 
given the required form with the acceptable tolerance by merely removing concrete. In 
this advantageous embodiment of the invention it is not necessary for the individual 
supporting points to be built up with additional material Grinding the prefabricated 
concrete part can therefore be carried out very speedily. 

To be able to give the prefabricated concrete part very rapidly the end dimension, the 
blank is produced in rotational production. To achieve an especially stable prefabricated 
concrete part, fiber concrete is used. 
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The blank can be ground on site at the construction site or, advantageously, also on a 
grinding machine, in particular a grinding machine. The precision obtained is in this case 
greater than with on-site grinding. 

The object is furthermore attained by a device for the production of a precision 
prefabricated concrete part, in particular in form of a sleeper or plate for a fixed track for 
rail-guided vehicles which is a grinding machine with a grooved roller. The prefabricated 
concrete part is ground to a predetermined dimension at the functionally relevant points 
by means of the grooved roller. According to the invention the grooved roller is made of 
a wear-resistant material, in particular silicon carbide. The grinding machine on which a 
grooved roller made of wear-resistant material is used ensures that the profile that is 
ground into the prefabricated concrete part by the grooved roller is produced with 
extremely narrow tolerances. The grooved roller can be made in different forms in order 
to grind different forms. Thus it is possible, for example, to make a finished part from a 
blank for a different installation type for the rail. Thereby advantages are achieved in 
producing the prefabricated concrete part which can be used universally for different 
installation types. By using wear-resistant material for the grooved roller, and in spite of 
the great wear, a surface with very narrow tolerance is surprisingly achieved. By contrast 
with machining with known methods, a substantially more precise surface is obtained 
with the grinding of the prefabricated concrete part. 

The wear-resistant material of the grooved roller is advantageously installed on a steel 
shaft. The grooved roller is attached by means of the steel shaft to a spindle of the 
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grinding machine. When the wear-resistant material has been worn down to a least 
acceptable extent it can be applied anew by installing again wear-resistant material on the 
steel shaft. 

If an adjusting device can be assigned to the wear-resistant material of the grooved roller, 
this can ensure that the required form of the grooved roller for the grinding of the 
component is always maintained precisely. The form transmitted to the component by 
means of the grooved roller is thus preserved as desired. In addition, adjusting determines 
a given dimension by means of which the presentation distance of the tool can be 
determined precisely so that the required tolerance on the component can be attained. 

An adjusting device with a diamond coating has proven to be especially advantageous. 
The diamond coating is very resistant and thereby ensures that the adjusting device 
reproduces the required form of the grooved roller without unacceptable tolerances. 

The grooved roller has advantageously a diameter between 700 and 400 mm. Thereby 
peripheral speeds are attained that make precise grinding of the prefabricated concrete 
part possible. 

If a measuring system to measure the tool and/or the functionally relevant ground points 
of the prefabricated concrete part is provided for the device, the actual and target value of 
the tool and/or of the prefabricated concrete part can constantly checked. Unacceptable 
tolerances are thereby avoided. 
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The grooved roller is advantageously used to rough and plane the prefabricated concrete 
part. This makes a very rational production of the prefabricated concrete part possible. 
During roughing the grooved roller already produces the desired form of the functionally 
relevant point, however still with an unacceptable tolerance. By planing the prefabricated 
concrete part the tolerance is reduced to within acceptable range. 

If the device is equipped with several grooved rollers, several functionally relevant points 
can be ground simultaneously. This is advantageous especially in grinding a plate for a 
fixed track or a sleeper since the supporting points of two rails running parallel to each 
other can thereby be ground in one operation. This also makes especially rapid and 
economic grinding of the prefabricated concrete part possible. 

Additional advantages of the invention are described in the following examples of 
embodiments: 

Fig. 1 shows a top view of a prefabricated concrete part; 

Fig. 2 shows a cross-section in the area of a supporting point of a rail and 

Fig. 3 shows a grinding device according to the invention. 

Fig. 1 shows a drawing of a plate 1 that was produced as a prefabricated concrete part. A 
plurality of such plates 1 is aligned in a row and constitutes a fixed track for rail-guided 
vehicles. Humps 2 are provided at a distance from each other on the surface of plate 1 in 
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two rows along the longitudinal side of the plate 1. Each hump 2 constitutes a supporting 
point 3 for the support of a rail. The supporting points 3 must be produced with very 
narrow tolerances relative to each other in order to ensure as straight a course as possible 
of the rails. Tolerances of only one tenth of a millimeter are for example required in this 
case. 

Fig. 2 shows a detailed view of a plate 1 with a rail supporting point 3. The rail 
supporting point 3 is located in the hump 2 in form of a depression. The rail supporting 
point 3 has here a defined from which resembles a trough. The trough bottom serves as 
bed 4. With intermediate layers 6 provided, a rail 5 is installed on the bed 4. The rail is 
attached by means of screws 7 which are anchored in the concrete of plate 1 by means of 
plugs 8 as well as by means of clamps 9 supported on the supporting point 3 or on an 
angular guide plate 10 and on the rail foot 1 1. To ensure correct alignment of the rail 5 in 
horizontal direction, the angular guide plates 10 are installed between the flanks of the 
rail supporting point 3 and the foot of the rail 5. The rail 5 is held in the desired position 
in horizontal direction by means of the angular guide plates 10. The angular guide plates 
10 can be standard parts substantially identical to each other. The precise production of 
the form of the supporting points 3 makes a replacement or any desired utilization of the 
angular guide plates 10 possible when laying a rail 5. 

This standardized utilization of angular guide plates 10 as well as of intermediate layers 6 
is created by grinding the inner sides of the rail supporting points 3 as well as, if 
necessary, the bed 4. This grinding of the concrete on the sides of the trough as well as of 
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the trough bottom makes a precise alignment of the rail possible already through the 
production of the plate 1. The broken line indicates that the plate 1 in vicinity of the 
supporting points 3 is first produced too big. The precise form of the trough which is 
determined by the fastening means of the rail is produced by the grinding device 
according to the invention. 

By grinding the supporting points 3 with the grinding device according to the invention it 
is possible to remove more or less material from the lateral parts of the trough and from 
the bed 4, so that the precise alignment of the rail 5 in horizontal and vertical direction is 
already predetermined to a large extent by the individual forming of the rail supporting 
points 3. With this method it is even possible to realize radii or a polygonal installation of 
the rails simply by grinding the humps 2. For this the plates 1 are first produced in a 
standard manner and are individualized only by grinding. Thereby a very rapid and 
therefore economical production of a great number of plates 1 in one single format is 
possible. A distinctly more rapid production and installation of prefabricated plates 1 than 
by prior production and assembly methods render the application of these systems as 
fixed tracks even more advantageous. 

The form of the supporting point 3 is produced by a grooved roller in function of its 
cross-sectional trough form at a right angle to the longitudinal direction of the rail 5. The 
profile roller with a cross-section having the desired form in function of the continuous 
line of the supporting point 3 grinds off the concrete at the required points and prepares 
the supporting point 3 for the corresponding fastening device for the rail 5 provided for it. 
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Fig. 3 shows a sketch of a grinding device according to the invention. The grinding 
device is made in form of a portal grinding device. A tie-bar 17 is supported on two 
bearings 16 so that it can be displaced in direction x. Two shifting carriages 18 are 
assigned to the tie-bar 17 for the individual positioning of the grinding device 15. The 
shifting carriages 18 make it possible to position the grinding device precisely in 
directions y and z. 

A drive 19 and a swiveling device 20 connected to a grooved roller 21 are provided on 
the shifting carriage 18. The grooved roller 21 is driven via the drive 19. The grooved 
roller 21 presented to the plate 1 by means of the portal grinding machine. The form of 
the supporting point 3 on the hump 2 is created by the special form of the grooved roller 
21. By shifting the tie-bar 17 in direction x the grooved roller 21 is moved over a 
plurality of individual supporting points 3 on plate 1 and the mounting surface for the rail 
5 is thus created. By appropriate control of the shifting carriage 18 in directions y and z 
individual positioning of the supporting points 3 on the humps 2 is possible so that even 
curved or polygonal installation of the rail is possible. 

In the drawing of Fig. 3 different positions of the grooved roller 21 are shown that can be 
achieved thanks to the possibility of displacing the tie-bar or the shifting carriage 18 and 
to the swiveling device 20. 
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To produce the exact forms of the supporting points 3 the grinding device is moved by 
means of its tie-bar 17 one or several times essentially in direction x over the plate 1. In 
this process the grooved roller is presented to achieve nearly the desired target dimension 
of the supporting point 3. The different presentation steps may be relatively wide. This 
roughing of the supporting point 3 can thereby carried out very rapidly. Only for the last 
displacement of the tie-bar 17 in direction x over the plate 1 is the presentation adjusted 
more narrowly. As a result the supporting point 3 is given a very precise form. In order to 
have a grooved roller 21 available for this last operation which produces the desired form 
as precisely as possible, the grooved roller 21 is presented to an adjusting device 25. The 
adjusting device 25 consists of an adjusting plate coated with diamonds which reproduces 
the precise form of the supporting point 3 in its cross-section. By setting the rotating 
grooved roller 21 on the adjusting device 25 the grooved roller which is made of softer 
material than the adjusting device 25 is adapted to the form of the adjusting device. In the 
final planing, i.e. grinding of a layer that is only a few tenths of a millimeter thick on the 
supporting point 3 this cross-sectional form of the grooved roller is thereby reproduced 
on the supporting point 3. Very precise forming is thus obtained. 

While it was always assumed in the state of the art for the grinding of prefabricated 
concrete parts that a very hard and highly wear-proof tool must be used in order to make 
precise forming of the prefabricated concrete part possible, the present invention assumes 
that the actual tool is subjected to relatively great wear. The last grinding is however 
carried out only when the tool has once more been given the desired form and has 
possibly also been measured once more. Surprisingly it has been shown that a 



15 



CBZ-1266 

considerably faster and more economic production of prefabricated concrete parts with 
extremely precise forming at least at several points of the prefabricated concrete part is 
possible with this device according to the invention and with the corresponding 
production method. This is especially necessary for plates and fixed tracks, since a very 
great number of plates are needed to produce fixed tracks and since these plates are laid 
down very rapidly. The time bottleneck that has been occurring in the past in the 
production of fixed tracks can thus be improved significantly. 

The present invention is not limited to the embodiments shown. Other prefabricated 
concrete parts requiring extremely precisely dimensioned points can also be produced by 
means of the method according to the invention, in particular if these points have a 
longitudinal extension with the same cross-section that can be ground. Furthermore it is 
alternatively possible to move the prefabricated concrete part towards the grinding device 
and not, as in the embodiment shown, the grinding device relatively to a stationary plate. 
The creation of connection location of the individual plates in a row is possible with the 
method according to the invention as represented. Hereby the faces of the plates abutting 
against each other for example are ground. Suitable connecting elements can thereby 
connect the plates to each other in a precisely positioned manner. This is also an 
advantage if the plates are not laid down in a straight line but polygonally relative to each 
other. The faces of the plates 1 can be ground accordingly also in this case. 
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